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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Attorney Docket No. 077251/0104 

In re patent application of 
Andreas KLINGENBERG 

Serial No. Unassigned Group Art Unit: Unassigned 

Filed: February 19, 2002 Examiner: Unassigned 

For: FLOWABLE ALKALINE FLUORIDES AND ALKALINE EARTHS FLUORIDES 

PRELIMINARY AMENDMENT 

Commissioner for Patents 

Box NON-FEE AMENDMENT 

Washington, D.C. 20231 

Sir: 

Preliminary to examination, please amend the above-identified appHcation as follows: 
IN THE TITLE : 

Please delete the title of the invention and substitute therefore: 
FREE FLOWING ALKALI FLUORIDES AND ALKALINE EARTH FLUORIDES 

The changes made to the title are shown in the marked-up version of the specification. 
IN THE SPECIFICATION 

Before the first paragraph of page 1, please insert the following: 

This application incorporates German patent application 199 39 353.2, filed August 
19, 1999, by reference in its entirety. 
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Attorney Docket No. 07725 1-0104 

IN THE CLAIMS : 

Please cancel claims 1-8 and add new claims 9-15 as follows. 

9. (New) A mixture, comprising an alkali metal fluoride or an aUcaline-earth metal 
fluoride or a mixture of both and 2% by weight or less of pyrogenic silicic acid. 

10. (New) The mixture of claim 9, wherein the alkaline-earth metal is potassiimi fluoride. 

11. (New) The mixture of claim 9, characterized in that it contains from 0.2 to 2% by 
weight of pyrogenic silicic acid, relative to the total weight of the mixture. 

12. (New) The mixture of claim 9, characterized in that it contains from 99 to 99.8% by 
weight of potassium fluoride and from 0.2 to 1 % "by weight of pyrogenic silicic acid, each 
relative to the total amount of the mixture. 

13. (New) A process for the manufacture of the mixture of claim 1, comprising mixing 
(A) a dried alkali metal fluoride or a dried alkaline-earth metal fluoride or a mixture of both 
and (B) 2% by weight or less of pyrogenic silicic acid, relative to the total weight of the 
mixture. 

14. (New) The process of claim 13, wherein the dried alkali metal fluoride or the dried 
alkaline-earth metal fluoride or the dried mixture of both is obtained by spray drying of a 
solution, comprising the alkali metal fluoride or the alkaline-earth metal fluoride or the 
mixture of both. 

15. (New) The process of claim 14, wherein the spray drying is carried out at an inlet 
temperature in the range of from 300 to 600 °C and an outlet temperature of from 130 to 190 



002.732407.1 



-2- 



Attorney Docket No. 07725 1 -0 1 04 



REMARKS 



Claim 1-8 have been canceled without prejudice or disclaimer. With entry of this 
amendment, claims 9-15 are pending. Applicants await an Office Action on the merits. 

Respectfully submitted. 
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Date ' ■ Richard C. Peet 
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(202) 672-5483 
(202) 672-5399 



Reg. No. 35,792 



Should additional fees be necessary in connection with the filing of this paper, or if a petition for extension of time is 
required for timely acceptance of same, the Commissioner is hereby authorized to charge Deposit Account No. 19-0741 for 
any such fees; and applicant(s) hereby petition for any needed extension of time. 
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Please delete the first paragraph on page 1, added by Preliminary Amendment on February 19, 
2002, which reads, "This application incorporates German patent application 199 39 353.2, filed August 
19, 1999, by reference in its entirety." 



This second preliminary amendment is submitted to delete an incorporation by reference that was 
mistakenly included in the first preliminary amendment. Applicant awaits an Office Action on the merits. 

Respectfully submitted. 
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Translation of the PCT-application as originally filed 

Flowable alkaline fluorides and alkaline earths fluorides 

The present invention relates to free flowing alkali metal fluorides, earth alkali 
metal fluorides or mixtures of two or more thereof, a process for the production 
thereof and the use in the manufacture of highly pure metals, in silver soldering, 
as catalyst in the reaction of organic compounds and as fluorinating agent for or- 
ganic compounds. 

Alkali metal fluorides and earth alkali metal fluorides are important chemicals 
with versatile industrial applications. For example water free potassium fluoride is 
used as fluxing agent in the production of highly pure metals, in silver soldering, 
as catalyst in the organic synthesis and as fluorinating agent for organic com- 
pounds. 

At room temperature water free potassium fluoride has the tendency to form the 
thermodynamically more stabile higher hydrates (KF*2H20; KF*4H20). Therefor 
said compound is strongly hygroscopic so that during the use one has to pay at- 
tention to the humidity of the environment. 

Another undesired property of potassium fluoride is its tendency to get hardened. 
Directly after the manufacture potassium fluoride normally is absolutely free 
flowing, but gets hardened within a very short time resulting in a constituency 
comparable to sticky and lumpy snow. During packing in polyethylene internal 
lining with wrapping or fiber drum potassium fluoride takes on the shape of the 
cardboard box or the fiber drum and is keeping said form even after removing said 
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jacketing. Therefor the handUng of potassium fluoride is extremely difficult be- 
cause of this property, for example during the filling of a reaction vessel through 
the manhole. To prevent said baking, for example the baking of potassium fluo- 
ride, compounds prior to be ground to fine powders were used till now, as for ex- 
ample talcum, mica, diatomite, hydroxyl apatite, sodium sulfate, stearic acid or 
sodium polyacrylate, in an amount of some percentage by weight, relative to the 
mixture of said fluoride and said additive, as it is described in the introductory 
part of the US 4,806,332. For the desired reduction of the baking tendency the 
addition of some percentage by weight of said compounds is necessary, so that the 
resulting alkali metal fluoride or earth alkali metal fluoride, in particular potas- 
sium fluoride, is strongly polluted and the requirements of a purity of a content of 
more than 99 % by weight of alkali metal fluoride and/or earth alkali metal fluo- 
ride for some applications cannot be achieved, for example in the production of 
highly pure metals. Furthermore these additives have to be distributed very homo- 
geneous into the end product to provide full efficiency, what has proved to be im- 
practicable with respect to the large amounts being necessary. 

Another suggestion for the prevention of said baking of potassium fluoride is 
made in the aforementioned application US 4,806,332. Herein a process for the 
prevention of the hardening of water free potassium fluoride is described, wherein 
potassium fluoride is brought into contact with gaseous carbon dioxide, adsorbing 
said gas. 

With respect to the prior art as described above it was an object of the invention to 
provide an alternative process for the production of free flowing, preferably water 
free alkali metal fluorides and/or earth alkali metal fluorides as well as to provide 
said compounds per se. The process of the invention should be carried out in a 
simple manner and should provide a product still being free flowing after a stor- 
age period of several months. 
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This object could be achieved by the process of the invention and by the products 
resulting from said process. 

Accordingly the invention relates to a mixture, comprising an alkali metal fluoride 
or earth alkali metal fluoride or a mixture of two or more thereof and 2 % by 
weight or less of silicic acid, preferably pyrogenic silicic acid, as well as a process 
for the manufacture of a mixture, characterized in that dried alkali metal fluoride 
or dried earth alkali metal fluoride or a mixture of two or more thereof is mixed 
with 2 % by weight or less of silicic acid, relative to the total weight of the mix- 
ture. 

There are no special restrictions concerning the alkali metal fluoride and/or earth 
alkali metal fluoride used in the invention. Preferably the present invention relates 
to mixtures, comprising lithium fluoride, sodium fluoride, potassium fluoride, 
magnesium fluoride and/or calcium fluoride, further preferred potassium fluoride. 
It is preferred that the content of alkali metal fluoride and/or earth alkali metal 
fluoride, in particular potassium fluoride, is at least of 99 % by weight, further 
preferred at least of 99.5 % by weight. 

The mixture of the invention contains further silicic acid, preferably pyrogenic 
silicic acid, further preferred hydrophobized pyrogenic silicic acid, which in par- 
ticular contains an amount of silicon dioxide of more than 99.8 % by weight, rela- 
tive to the total weight of the silicic acid. Said silicic acids are generally highly 
dispersed and provide a very large specific BET-surface of approximately of from 
50 to 400 m^/g, preferably approximately of from 150 to 400 mVg and in particu- 
lar approximately of from 250 to 400 mVg. Said silicic acid consists of amor- 
phous, preferably ball-shaped particles with a diameter in the range of from 27 to 
40 nm, preferably of from 10 to 20 nm. Said highly dispersed silicic acid, which is 
known as amorphous pyrogenic silicic acid, too, is commercial available under 
the trade name Aerosil®, wherein among those highly dispersed silicic acids are 
those preferred, which are hydrophobized with silanes, for example dichlorodi- 
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methylsilane. In particular are to be named: Aerosil®130, Aerosil®150, Aero- 
sil®200, Aerosil®300. Aerosil®380, Aerosil®OX50, Aerosil®TT600, Aero- 
sil®MOX80, Aerosil®MOX170, Aerosil®COK84, and Aerosil®R972, wherein 
among these Aerosil®R972 is preferred. Furthermore the commercial available 
silicic acids which are sold under the trade name Sipemat® of company Degussa 
and Cab-O-Sil® can be applied. 

In the mixture of the invention the silicic acid content is according to the inven- 
tion up to 2 % by weight, preferably up to 1% by weight, further preferred up to 
10 0.5 % by weight, each relative to the total weight of the mixture. 

An especially preferred mixture of the invention contains of from 99 to 99.8 % by 
weight of potassium fluoride and of from 0.2 to 1 % by weight of silicic acid as 
defined above. 

15 

For several of the striven further applications it is desirable by the invention that 
the mixture is practically water free, i. e. showing a water content after the spray 
drying of less than 0.3 % by weight, preferably less than 0.2 % by weight and in 
particular less than 0.1 % by weight, each relative to the total weight of the mix- 
20 ture. 

In the process of the invention for the manufacture of the mixture of the invention 
as described at the beginning the alkali metal fluoride and/or the earth alkali metal 
fluoride are used in dried form, wherein there are no special restrictions concem- 

25 ing the drying methods for said fluorides. In particular there are to name: vacuum 
drying, circulating air drying, fluidized-bed drying, and spray drying, wherein it is 
preferred to use the spray drying of a solution, comprising said alkali metal fluo- 
ride and/or earth alkali metal fluoride. Said spray drying is carried out according 
to the well known methods of the prior art, wherein the inlet temperature of the 

30 spray drying is preferably in the range of from 300 to 600 °C and the outlet tem- 
perature is in the range of from 130 to 190 °C, preferably of from 150 to 170 °C. 
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Over and above the present invention relates also to the use of said mixture of the 
invention or the use of said mixture prepared according to said process of the in- 
vention in the manufacture of highly pure metals, in particular tantalum, in silver 
soldering, as catalyst in the reaction of organic compounds, and as fluorinating 
agent for organic compounds, in particular for aromatic compounds. 

The present invention is now described with some examples. 

EXAMPLES 

Example 1 (laboratory test) 

500 g water free potassium fluoride (water content < 0.3 % by weight) from a 
fresh production were speedy weighed out to a 2 liter polyethylene lining (low 
density polyethylene mono foil with a thickness of 100 pm, 1 g/m^*d), sealed and 
mixed with the indicated additives and the indicated amount of table 1 . Subse- 
quently the samples were stored in a laboratory hood at room temperature. 

Two 500 g samples of potassium fluoride without additives (bhnd samples) were 
stored for comparison under the same conditions. 

At the beginning of the experiment all samples were free from lumps and were 
free flowing. After six months the samples were controlled. For this purpose the 
samples were multiple turned and the free flowing was compared with the refer- 
ence sample by visually judging. Furthermore the weight increase was determined 
as measure of the take-up of the water amount through the polyethylene lining. 
After a storage period of six months the laboratory samples containing the high 
dispersed silicic acid of the Aerosil® type had kept the free flowing. An insignifi- 
cant formation of lumps could be detected only. Said lumps disintegrated easily 
using slight force, hi contrast the samples containing as additives calcium phos- 
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phate, Tamol®, and poly(ethylene glycole), as well as the blind samples, had got 
hardened to a single lump. Under the influence of force the samples disintegrated 
to coarse pieces, not showing firee flowability. 

5 The results of the experiments are summarized in table 1 : 



Tab. 1 



potassium fluoride 
spray dried 


batch 


consistency 


weight 
increase 
g / % by 
weight 


storage 
period of 


+0.2 % by weight 
of Aerosil* 150 


8229 A 


few, easily crushable pieces 


3.87/0.77 


6 months 


+0.2 % by weight 
of Aerosil*380 


8229 A 


few, easily crushable pieces 


3.78/0.75 


6 months 


+0.2 % by weight 
of Aerosil* 200 


8229 A 


few, easily crushable pieces 


4.38/0.87 


6 months 


+ 1 % by weight of 
AerosiP 200 


8229 A 


very few, easily crushable pieces 


3.95/0.79 


6 months 


+ 0.5 % by weight 
of PEG 6000 


8229 A 


lumpy, crushable pieces 


3.98/0.79 


6 months 


+ 0.5 % by weight 
ofTamol*NN940 


8229 A 


joined and stucked bridges 


3.96/0.79 


6 months 


+ 0.5 % by weight 
of calcium phos- 
phate 


8229 A 


lumpy, bulky crushable pieces 


3.77/0.75 


6 months 


+ blind sample 


8229 A 


joined and stucked bridges 


3.34/0.66 


6 months 



10 Tamol* = registered trade mark of BASF, condensation product of naphthalenic sulfonic acid 
and formaldehyde 
PEG = poly(ethylene glycole) 

15 Example 2 (production trial) 

An aqueous solution containing 37 % of potassium fluoride was dried in a spray 
dryer using hot air with an inlet temperature of 400 °C and an outlet temperature 
of 180 °C. By means of a differential batchweighing scale which was placed after 
20 the outlet of the spray tower pyrogenic Aerosil®200 was metered, and was fed to 
the potassium fluoride on the way to the cooling down via a conveying screw and 
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mixed with said fluoride in a mixer in a manner to result in a mixture with a sili- 
con dioxide content of 0.5 % by weight. 25 kg of the obtained mixture were 
stored for 6 months in a fiber drum sealed with a polyethylene lining. After the 
storage period of 6 months said material having been treated with the pyrogenic 
5 silicic acid resulted in a take-up of water of approximately 1 % by weight and a 
good free flowing. The comparison sample without said silicic acid as additive, 
which was stored under the same conditions had got hardened. Under influence of 
force the product disintegrated to coarse lumps. 

10 A sieve analysis of the products pointed out that the lumps of the comparison 
material could not disintegrate completely during sieving. For the material with- 
out silicic acid the sieving residue on a 75 jam woven-wire increased from 1 1 % at 
the beginning of the storage period to 23 % at the end of the storage period. For 
the material treated with the Aerosil® the sieving did not result in a significant 

15 change after the storage period of six months. The results of the sieve analysis are 
summarized in table 2: 



Tab. 2 



potassium fluoride 


sieve analysis/ consistency 


ignition loss 


storage period 
of: 


+0.5 % by weight of 

Aerosil* 200 


98 % < 150 fim, 89 % < 75 )jm, 
free flowing 


0.13 % 


direct after manu- 
facture 


+0.2 % by weight of 
Aerosil* 200 


98 % < 150 |im, 87 % < 75 nm, 
free flowing 


1.3 % 


6 months 


blind sample without 
Aerosil* 


98 % < 150 lam, 77 % < 75 ixm, 
lumpy 


1 % 


6 months 



20 

Sieving with sieving machine of company Fritsch, Analysette, amplitude 1.5, sieving period 20 
minutes 
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Claims 

1. Mixture, comprising an alkali metal fluoride or an earth alkali metal fluo- 
ride or a mixture of two or more thereof and 2 % by weight or less of si- 
licic acid, preferably pyrogenic acid. 

2. Mixture as claimed in claim 1, comprising as alkali metal fluoride potas- 
sium fluoride. 

3. Mixture as claimed in claim 1 or 2, characterized in that it contains of firom 
0.2 to 2 % by weight of silicic acid, relative to the total weight of the mix- 
ture. 

4. Mixture as claimed in any of the claims 1 to 4, characterized in that it 
contains of from 99 to 99.8 % by weight of potassium fluoride and of from 
0.2 to 1 % by weight of silicic acid, each relative to the total weight of the 
mixture. 

5. Process for the manufacture of a mixture as claimed in any of the claims 1 
to 4, characterized in- that dried alkali metal fluoride or dried earth alkali 
metal fluoride or a mixture of two or more thereof is mixed with 2 % by 
weight or less of silicic acid, relative to the total weight of the mixture. 

6. Process as claimed in claim 5, characterized in that the dried alkali metal 
fluoride or the dried earth alkali metal fluoride or the dried mixture of two 
or more thereof is obtained by spray drying of a solution, comprising the 
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alkali metal fluoride or the earth alkali metal fluoride or the mixture of two 
or more thereof. 

Process as claimed in claim 6, characterized in that the spray drying is car- 
ried out at an inlet temperature in the range of from 300 to 600 °C and an 
outlet temperature of from 130 to 190 "C. 

Use of a mixture as claimed in any of the claims 1 to 4 or a mixture, prepa- 
rable in a process as claimed in any of the claims 5 to 7, in the production 
of highly pure mptals, in silver soldering, as catalyst in the reaction of or- 
ganic compounds and as fluorinating agent for organic compounds. 
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Abstract 

Mixture, comprising an alkali metal fluoride or an earth alkali metal fluoride or a 
mixture of two or more thereof and 2 % by weight or less silicic acid, preferably 
pyrogenic silicic acid, a process for the production thereof and the use in the pro- 
duction of > highly pur^e metals, in silver soldering, as catalyst in the reaction of 
organic compounds and as a fluorinating agent for organic cpmpounds. 
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DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, 1 HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT 1 believe I am the original, first, and sole inventor (if only one inventor is named 
below) or an original, first, and joint inventor (if plural inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled 



FLOWABLE ALKALINE FLUORIDES AND ALKALINE EARTHS FLUORIDES 



(Attorney Docket No. 077251-0104) 

the specification of which (check one) 



is attached hereto. 



X was filed on August 16, 2000 as United States Application 
Number or PCT International Application Number PCT/EPOO/07950 
and was amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or 
used by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented or 
made the subject of an inventor's certificate that issued in any country foreign to the United 
States of America before the filing date of this United States application if the foreign 
application was filed by me (us), or by my (our) legal representatives or assigns, more than 
twelve months (six months for design patents) prior to the filing date of this United States 
application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim{s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, §1 .56. 
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I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §1 19(a)-(d) 
or § 365{b> of any foreign application(s) for patent or inventor's certificate, or § 365(a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any PCT international application having a filing date before that of 
the application on which priority is claimed. 



Prior Foreign 
Application Number 



199 39 353.2 



Foreign Filing Date 
08/19/1999 



Priority 
Claimed? 



Certified 

Copy 
Attached? 



I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(e) of any United 
States provisional application(s) listed below. 



U.S. Provisional Application Number 


Filing Date 















I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application(s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 1 12, I acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application. 



U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Parent 
Filing Date 


Parent 
Patent Number 



























I HEREBY APPOINT the registered at-tcSf^e^sand agirrfes!^ Customer Number 22428 




PATENT TRADEMARK OFFIC^ 

to have full power to prosecute 1:l;»is application and anytJontinuations, divisions, reissues, and 
reexaminations thereof, to receive tlfe-fiataLLU-and-foUansact all business in the United States 
Patent and Trademark Office connected therewith. 
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